Background: The role of craving in alcohol dependence and its relationship with relapse has been studied widely in the past decade. The present study was undertaken to assess the role of craving in short-term relapse of patients seeking treatment for alcohol dependence and changes in craving score at the end of detoxification and at follow-up. Materials and Methods: A total of 34 male individuals with alcohol dependence (excluding comorbid drug dependence, organic or psychiatric disorder), after detoxification and discharge, consented. No anticraving medicine, aversive or psychotherapy, was advised. They were diagnosed on the International Statistical Classification of Diseases-10 using Diagnostic Interview for Genetic Studies. Severity of Alcohol Dependence Questionnaire (SADQ) and Clinical Institute Withdrawal Assessment Scale-Alcohol-Revised (CIWA-AR) were administered at the time of admission. Penn Alcohol Craving Scale (PACS) was applied at the time of discharge and follow-up to measure craving for alcohol. Results: Out of a total of thirty patients analyzed after dropout, 21 relapsed at the end of 1 month. On comparing PACS scores between relapsed and nonrelapsed patients, the difference was significant at both time points, i.e., at discharge and follow-up (t = 4.15, P < 0.0001 and t = 4.01, P < 0.001, respectively). In the total sample, SADQ and CIWA-AR scores were positively correlated (r = 0.47, P = 0.009). PACS at discharge was compared with PACS at follow-up, of which the correlation was high (r = 0.832, P < 0.0001). Conclusion: Craving seems to be a main factor related to relapse. Its measurement with PACS can be a useful tool to predict subsequent drinking and to identify individual risk for relapse during treatment.
INTRODUCTION
Treatment of substance dependence in the short term may be quite effective, but ensuring abstinence in the long term is a challenge and relapse is common. The two most common definitions of relapse are (a) drinking a specified number and frequency of drinks, for example, more than 60 g/day for men or 40 g/day for women or more than five drinks for men and four drinks for women on one occasion [1] and (b) any drinking of alcohol irrespective of the amount of alcohol drunk (most common definition). [2] [3] [4] [5] [6] [7] Awareness of factors influencing relapse will make it possible to develop strategies to minimize their effects on relapse. A factor that can be determined before relapse, and is known as a risk, is craving for alcohol. [8] [9] [10] Individuals experiencing a high level of craving during the treatment phase are more likely to drop out. [11] Severity of craving reported at the end of treatment can predict a relapse to alcohol abuse after a 3-month follow-up [12] and a 6-month follow-up. [8, 13] The rate of relapse after detoxification varies, depending on criteria, treatment received for de-addiction, and severity of the disorder. Some authors [14] reported relapse rates up to 85%, independent of treatment as inpatients until complete remission of physical withdrawal symptoms. Up to 68% relapsed over 12 months even while on anticraving medications. [15] Miller et al. [16] in their review reported a relapse rate of 75% over 1 year of treatment. Even after intensive psychological intervention, 32% relapsed over 12 months. [8] The final pathway for relapse may be craving. [17] Three craving types were described in the "three-pathway psycho-biologic model" of Hillemacher et al., i.e. "reward craving," "relief craving," and "obsessive craving," and that different personal characteristics and different neurotransmitter systems played a role in different types of craving, and different risk factors may cause craving as a common result. The craving in patients involved in outpatient-care programs determined both relapse during treatment and relapse based on intensive use of alcohol during the 12 months following treatment. [8] In outpatient-care alcohol-dependent patients, there was a link between increasing craving during abstinence and dropouts who relapsed. [18] A high level of craving and not attending outdoor treatment program were factors predicting relapse. [15] The important factor in relapse may be the severity of craving but not the severity of alcohol-related problems. [19, 20] Higher Penn Alcohol Craving Scale (PACS) scores at the time of admission and discharge are associated with relapse even after residential addiction treatment (Schneekloth et al., 2017) . Alcohol craving class but not depressive symptoms was predictive of time to relapse to any drinking during 6 months after residential treatment. [21] Craving was strongly associated with alcohol use at every weekly evaluation in the COMBINE study among 1370 alcohol-dependent patients across several sites in the US. [22] In their study, for each 1-unit increase in the craving scale, the likelihood of drinking in the following week was 31% higher.
Indian literature has focused on craving chiefly to evaluate the efficacy of different medications, [23] [24] [25] [26] [27] [28] [29] [30] but craving has been less studied. [31, 32] The present study was undertaken to assess the role of craving in short-term relapse of patients seeking treatment for alcohol dependence and changes in craving score at the end of detoxification and at follow-up. 18 and 50 years old, diagnosed as alcohol dependence (International Statistical Classification of Diseases-10 criteria), admitted for alcohol detoxification, and fulfilling inclusion criteria and willing to participate in the study were recruited. Individuals with comorbid drug dependence (except for nicotine), comorbid organic or psychiatric disorders which could interfere with diagnosis, or craving or relapse or on any anticraving medication, aversive therapy or psychotherapy, at discharge were excluded from the study. The following instruments were applied and the procedure was followed.
MATERIALS AND METHODS

Instruments used Diagnostic Interview for Genetic Studies, Hindi version
Diagnostic Interview for Genetic Studies (DIGS) [33] is a structured clinical interview developed by Nurnberger et al. [34] It was specially designed by a collaboration of investigators in the National Institute of Mental Health genetics initiative for the purpose of genetic studies in psychiatry. It aims to facilitate in the assessment of major affective disorders, schizophrenia, alcohol or drug dependence, and their spectrum disorders. It involves a detailed evaluation of the course and chronology of the symptoms as well as the comorbidities and also has algorithmic scoring capability. All participants were interviewed using the DIGS and diagnosis was reconfirmed in research review meetings headed by a board-certified psychiatrist.
Clinical Institute Withdrawal Assessment ScaleAlcohol-Revised
Clinical Institute Withdrawal Assessment ScaleAlcohol-Revised (CIWA-AR) [35] was developed for monitoring alcohol withdrawal. This is a best known and a most extensively studied scale with well-documented reliability, reproducibility, and validity. It consists of a total of 10 items, each item score ranging from 0 to 7. All scores are added for total scoring.
Severity of Alcohol Dependence Questionnaire
Severity of Alcohol Dependence Questionnaire (SADQ) (20 items) [36] was developed to study the severity of alcohol dependence. It is a 20-item scale. Each item score ranges from 0 to 3 (almost never to nearly always). On the basis of total scoring, individuals are assessed for severity of alcohol dependence. Scores 0-3 represent no dependence, 4-19 mild dependence, 20-30 moderate dependence, 31-44 severe dependence, and 45+ very severe dependence.
Penn Alcohol Craving Scale
This scale is used to measure craving for alcohol. It contains five questions about frequency, intensity, and duration of craving, the ability to resist drinking, and asks for an overall rating of craving for alcohol for the previous week. For each of the five questions, there are seven possible responses. At the end of each response, there is a small number ranging from 0 to 6 in parentheses, for example (0). This number is an "item score." To determine a patient's PACS score, the five item scores are added together. There is no established "cutoff " score. However, researchers at the University of Pennsylvania reported that total scores of 10 or higher during treatment were associated with an increased risk for relapse. [37] The Hindi version of the scale was used after due translation by trained mental health professionals. Back translation and validation was carried out on a small group of similar individuals at the same treatment center.
Definition of relapse
Relapse is defined as a return to any drinking of alcohol irrespective of the amount of alcohol drunk. In the Indian context, this is more feasible as it is easier to obtain information.
Procedure
The individuals were explained the study, the time required, advantage and disadvantages, and that she/ he would not receive any compensation. Thereafter, written informed consent was obtained. Participation by accompanying relatives was solicited. Participants were assessed in detail using DIGS and SADQ. CIWA-AR was administered 8 hourly and participants were detoxified using lorazepam in required doses. With decreasing CIWA-AR score, lorazepam was gradually decreased and discontinued. The participants were discharged after they scored 0 on the CIWA-AR and were off lorazepam for at least 7 days. PACS was applied at the time of discharge. The participants did not receive any pharmacotherapy or psychotherapy except tablet thiamine at the time discharge and were followed up after 1 month. Participants, and if not available their family members, were contacted telephonically every week. Those who relapsed were requested to attend the hospital within 1 week of relapse, while those who did not were requested to attend the hospital after 1 month, for assessment of craving by applying PACS.
Statistical analysis
Statistical Package for the Social Sciences (SPSS v 21) ( IBM Corp, Released 2012 ) [38] was used for statistical analysis. A database specific to the study was made in Microsoft Office Excel. All the data including both quantitative and qualitative variables were entered in this database for easy retrieval. Relevant data were extracted from DIGS database and from other scales. The complete master chart was made including sociodemographic and broad clinical variables of both quantitative and qualitative variables. Categorical variables were presented in number and percentage (%) and continuous variables were presented as mean ± standard deviation (SD) and median. Normality of data was tested by Kolmogorov-Smirnov test. If the normality was rejected, nonparametric test was used. Quantitative variables were compared using unpaired t-test/Mann-Whitney U-test (when the data sets were not normally distributed) between the two groups. Qualitative variables were correlated using Chi-square test/Fisher's exact test. P < 0.05 was considered statistically significant.
RESULTS
A total of 34 male patients, after detoxification and discharge from male de-addiction psychiatry ward, consented for the study. Four individuals were subsequently excluded. One left against medical advice on the second day after admission, one had comorbid depression, and two had comorbid medical complications (seizure and liver cirrhosis). Out of the 30 patients finally analyzed, 21 relapsed at the end of 1 month and 9 did not.
Those who did not and those who relapsed were comparable as to sociodemographic characteristics (age, years of education, religion, type of family, marital status, and employment status) [ Table 1 ]; General Assessment of Functioning (from the DIGS) and CIWA-AR ratings at the time of admission were not significantly different.
On comparing PACS score at discharge and follow-up between relapsed and nonrelapsed groups, the difference was highly significant at both time points (t = 4.15, P < 0.0001 and t = 4.01, P < 0.0001, respectively). Patients who relapsed not only had significantly higher craving score on PACS score at the time of discharge but also on PACS score at follow-up/relapse. While relapsed group had PACS score of 15.9 ± 2.51, that of nonrelapsed group was 7.78 ± 1.56 at the time of discharge [ Table 1 ].
The two groups were significantly different on the basis of SADQ score also at the time of admission. The mean SADQ score of the total sample was 30, indicating moderate-to-severe dependence. In terms of absolute amount of alcohol drunk, the relapsed group seemed to drink a higher quantity, but started later, although not statistically significantly so, the two groups were similar in terms of problems and social complication due to the use of alcohol [ Table 2 ].
In the total sample, SADQ and CIWA-AR scores were highly positively correlated (Pearson's correlation, 0.469 [0.009]), indicating that high SADQ score correlated with high CIWA-AR score. SADQ and CIWA-AR scores also correlated positively with PACS score both at discharge and at follow-up/relapse, but 
DISCUSSION
Craving is an established cause for relapse after detoxification. Different studies have used various methods and scales to measure different aspects of craving. However, most previous samples included persons with comorbid axis I or axis II diagnoses, because of which craving as a sole factor in relapse could not be investigated. In the present study, by excluding comorbidity, the authors tried to clinically evaluate the role of craving alone in relapse.
The PACS used in this study is a simple 5-item, scale which includes questions about the frequency, intensity, and duration of craving, and the ability to resist drinking. By its simple structure, the PACS facilitates evaluation of craving as an aversive, appetitive, or both states. It also helps in evaluating the severity of craving and thus can be administered repeatedly. As yet, it has not been widely used in the Indian setting. We used a reliably translated Hindi version.
The study utilized a sample size of 30. Both groups, relapsed and nonrelapsed, were statistically similar in demographic and alcohol use parameters. However, this sample was recruited from a tertiary care teaching institute and thus may or may not represent primary care samples.
Alcohol use parameters did not differ significantly between the nonrelapsed and relapsed groups. The mean total duration of alcohol intake in our study groups was 15.14 and 18.11 years in the nonrelapsed and relapsed groups, respectively. The mean daily alcohol intake was 790.71 ml and 723.33 ml (mostly whiskey, rum, and vodka) in the nonrelapsed group and relapsed groups, respectively. The SD and the ranges of amount of usual daily alcohol intake were wide in both the groups and were comparable statistically. Higher volume intake was associated with high craving score but at admission when withdrawal symptoms were probably still present. [39] In our study, PACS was applied when detoxification was complete and the patients were completely off lorazepam.
Mean age of the first drink was 18.67 years in nonrelapsed group and 20.33 years in relapsed group. Age of regular drinking (defined as having a drink at least once a week, for 6 months) was 24 years in nonrelapsed and 27 years in relapsed groups, while in the study by Bottlender and Soyka, [8] the sample became "dependent drinkers" at a much younger age -14 years in the nonrelapsed group and 16 years in the relapsed group. In our sample, the relapsed group started their first drink later, become regular drinker later, and reported lesser number of years of drinking as compared to nonrelapsed group. However, relapsed group started alcohol-related problems such as binge drinking, trouble driving, socio-occupational impairment, neglect of household work, and blackouts earlier as compared to nonrelapsed group although not significantly so.
Global Assessment of Functioning (GAF) score in the past month was approximately 38 in nonrelapsed and 36 in relapsed groups, while GAF score at worst point of illness was approximately 36 in nonrelapsed and 34 in relapsed groups. Among most of the samples, GAF score ranged from 30 to 40. This range indicates major impairment in several areas such as work, family relationships, unable to do housework, and was the time when patient or family members came to seek help -at worst point of GAF score, when there was impairment in almost all areas of functioning. The CIWA-AR rating at admission was statistically similar. The mean CIWA-AR score (out of a possible total score of 67) in the nonrelapsed group was 11.67 with a range of 3-21 and in the relapsed group was 13.9 with a range of 1-24, implying that majority of our sample suffered from moderate-to-severe withdrawal.
After the 1-month follow-up, 21 (70%) patients relapsed. Previous rates have varied from a low of 57% in 12 months [5] to 85% in 3 months. [14] Our definition of relapse was wide -any amount of alcohol was considered a relapse. We also included a group which did not access psychotherapy or pharmacotherapy (anticraving or aversive) after discharge.
In our sample, high craving score at the time of discharge correlated very highly with the risk of early relapse within a month (mean PACS scores at both discharge and relapse were approximately double of the nonrelapsed group), similar differences have been reported. [15] Severity of craving reported at the end of the treatment was used to predict a relapse to alcohol abuse after 3 months, [12] 6 months, [21] and 12 months. [8] Craving (and relapse in some studies) has been linked to the severity of the psychopathology, especially the negative affect (such as depression and anxiety, [8, 16] severity of alcohol dependence, [40] or withdrawal symptoms). [18] Relapse rate was approximately 72% in our sample and was highly significantly correlated with craving (P ≤ 0.001).
We compared PACS mean score at discharge with respect to weeks of abstinence. Those relapsed in the 1 st week (n = 11) had slightly lower mean PACS score as compared to those who relapsed in the 2 nd (n = 5) and 3 rd weeks (n = 5). Relapsed group had consistently higher PACS scores than the nonrelapse group. We could not find comparable analyses in other studies.
Different mechanisms may underlie the craving for alcohol among different patient subtypes.
[6] Our patients did not suffer from comorbidity except for tobacco dependence. Thus, craving could be the final pathway for relapse. PACS or other craving scales could be useful to identify those who need more intensive interventions and follow-ups. Using additional relapse prevention approaches which may help the person to recognize cues that lead to drinking and drugs that decrease craving may be the other strategies that need to be followed.
H o w e v e r, t h i s s t u d y s u f f e re d f ro m c e r t a i n limitations -only males, those admitted for withdrawal, at a tertiary care center catering mainly to patients from surrounding areas, and primarily relying on patients and their family members for information regarding relapse. We included only those with alcohol dependence, and comorbid and other psychiatric diagnoses were excluded. This was both the strength and a weakness of our study. We also deliberately excluded those accessing any other intervention for alcohol dependence, either medication or psychological interventions.
CONCLUSION
Craving seems to be the main factor related with relapse. The study indicates that measurement of craving with the PACS can be a useful tool to predict subsequent drinking during treatment and monitoring patients to identify individuals at risk for relapse. Maybe those patients with elevated craving scores who are at a higher risk for relapsing would benefit from intensified aftercare and of additional anticraving medication such as naltrexone or acamprosate and psychological intervention. More focus should be on reducing the craving as compared to depressive or anxiety symptoms. Even after excluding psychiatric comorbidity, relapse rate was very high even at 1-month follow-up. Depressive and anxiety symptoms [18] may play a role in relapse, and hence treatment focus should be on management of craving too.
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